Salmon, trouts, chars, and their relatives have been traditional sources of life-history observations, contributing to evolutionary theory since before Darwin. The writers and editors of the 13 chapters of Evolution Illuminated aim to inform evolutionists about hypotheses and tests in recent salmon research and also to bring modern evolutionary theory to the tool kit of salmon managers. These authors draw upon an extensive and sophisticated body of research. The book owes its existence to the evolutionary and economic importance of salmon as well as to the continuing loss of populations of Salmonidae through habitat destruction and commercial overexploitation.
Stephen Stearns and Andrew Hendry introduce readers to useful features of salmon diversity for research, such as high fecundity and variation in mortality rates, semelparity and iteroparity, sexual selection and alternative male strategies, postglacial recolonization from few to multiple habitats, philopatry versus dispersal, sympatric divergence and speciation, and hatchery facilities for studies of heritability, effects of selection, and plasticity. These features are exploited in subsequent chapters. The introduction also recognizes understudied opportunities for future research, including the roles of polyploidy, introgression, and metapopulation structure. I would also mention the opportunity to examine the striking morphological and life-history convergences implied by the (uncritical?) acceptance of some molecular phylogenies.
The most salient aspect of salmon life history is the tendency of five species of Pacific salmon to die after spawning (semelparity), unlike the iteroparity seen among other members of the family-Atlantic salmon, trouts, chars, huchen, taimen, Brachymystax, grayling, and whitefish. William Schaffer treats semelparity in the context of quantitative lifehistory theory. He finds support for the favored hypothesis that semelparity maximizes parental investment when startup costs of reproduction are high. He includes tests of the roles of mating systems, age structure, and acquisition of traits that accelerate the dependence of effective fecundity on reproductive expenditure.
In chapter 2, A. P. Hendry, V. Castric, M. T. Kinnison, and T. P. Quinn examine six adaptive hypotheses to explain philopatry and four to explain variance in straying in return migration. Philopatry and dispersal are considered to be balanced alternatives. Some philopatry hypotheses are found unsupported (direct selection for access to suitable breeding sites) and several are found opaque to testing and are eval- uated by rejection of the dispersal alternatives. Philopatry increases with conspecific precedence in a stream, and may improve access to parental resources through the transfer of resources between generations. Nutrients (from semelparous parental carcasses, benefiting grand-offspring) and relatively clean gravels (from long history of nest building) are explored with data, logic, and open minds, but will attract critical discussion. Evidence that dispersal (straying) evolves to buffer against temporal variation in habitat quality is ''equivocal but also wide-ranging and convincing.'' Cited studies provide evidence for and against hypotheses that dispersal is selected for by reducing competition among kin or decreasing inbreeding depression (inbreeding is rare in healthy, wild populations). These are evaluated comparatively and with discrimination, perhaps reflecting the multiple authorship-the chapter is a model for clearly laying out the hypotheses, predictions, and evidence in a formal, thorough manner.
Migration to the sea (which yields a growth advantage) is recognized as being ancestral in salmonids, but varying tradeoffs in cost and mortality have led to frequent changes in this behavior (summarized by A. P. Hendry, T. Bohlin, B. Jonsson, and O. K. Berg). Anadromy is positively correlated with the latitudinal gradient in differential productivity of marine and fresh waters. Observed variation in anadromy leads to consideration of the expectation that average fitness of nonanadromous individuals should decrease as they become more abundant but that reproductive success might be frequency dependent. Body size and condition are positively linked to anadromy. Different growth and size of males and females at maturity occur when their costs and benefits do not scale equally with change in growth rate. Migratory populations are shown to evolve traits and behaviors that decrease the proximate costs of migration.
The extensive literature on the relationship between egg number and egg size is comprehensively reviewed by S. Einum, M. T. Kinnison, and A. P. Hendry, with interesting observations: egg size is correlated with gravel size, but not because of the expected relationship to oxygen. Egg size is usually correlated with female body size, but when proportional increase in egg number exceeds the proportional increase in egg size, females with relatively greater investment increase egg number more than egg size. The ratio of egg number to egg size is shown to increase with migratory distance. Egg size decreases rapidly in a hatchery environment. This chapter (and others) might have benefited from more attention to the geology of salmon. Egg size is adapted to gravel size, as well as local nutrient availability, and determines hatching time. Gravel size is a function of responses of fluvial channels to sizes of fallen trees, in part, and erosion.
